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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

22 February 2001 (22.02.01) 




International application No.: 

PCT/GBOO/02794 


Applicant's or agent's file reference: 
C295.01/I 


International filing date: 

20 July 2000 (20.07.00) 


Priority date: 

14 August 1999 (14.08.99) 


Applicant: 

DOUBLE, Julie, Caroline et al 



1 . The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International preliminary Examining Authority on: 

17 November 2000 (17.11.00) 



I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

I I was not 

made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 


34, chemin des Colombettes 




1211 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 



Form PCT/IB/331 (July 1992) 3838168 



PATENT COOPERATION TREATY 



^^XAMINING AUTHORITY _ . , ^^^a 



From the 

INTERNATIONAL PRELIMINAR'^JCAMINING AUTHORITY ^^rtA 

3-6 NOV 2001 

To: 

KEITH W. NASH & CO. 
90-92 Regent Street 
Cambridge CB2 1 DP 
GRANDE BRETAGNE 




NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



28.11.2001 



Applicant's or agent's file reference 
HCM/C295.01/I 


IMPORTAMT NOTIFICATION 


International application No. 
PCT/GBOO/02794 


International filing date (day/month/year) 
20/07/2000 


Priority date (day/month/year) 
14/08/1999 


Applicant 

IMPERIAL CHEMICAL INDUSTRIES PLC et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any. established on the international application. 



2. A copy of the report and its annexes, if any. is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some OTices) (Article 
39(1 )) (see also the reminder sent by the international Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and fumish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide, 



Name and mailing address of the IPEA/ 

— European Patent Office 
D'80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Garry, A 

Tel.+49 89 2399-2375 



V4 



Form PCT/(PEA/416 (July 1992) 



PCX 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty . 



I\)r receiving onicc use only 



hiternutionul Application No. 



huemationai Filinj: Date 



Name of receiving QlVice and "PCT International Application" 



Applicant's or agent s file reference 
(if desired) (12 characters ntaxinnum 



C295.01/I 



Box No. 1 TITLE OF INVENTION 

Improvements in or relating to thermal transfer printing 


Box No. II APPLICANT 




Name and address: {Familv name foifoweJ hy given name: for a legal ^"/'^'J'^^^^^ 
designation Th^^ must include postal code and name o cowwv. The country of h^^^ 
aMeS indicated in this Bax is the applicant s State (that is. countn i of residence tj no State 
oj residence is indicated beiou j 

Imperial Chemical Industries PLC 
Imperial Chemical House 
Millbank 
London, SW1P 3JF 
United Kingdom 


[ I This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, countrvf of nationalitN" 

GB 


State tthat is. countn ) o\ residence: 

GB 




Box No in FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Familv name folloxved by given name: Jar a legal yjj'^'f 'j j^^^^^ 
delP^nation. The address must incfudeoosta c^e and name of <^';m Jhe coi^^^^^ 
adcH^ess indicated in this Box is the appficant '5 State (that is. countn/ 0/ residence if no State 
0/ residence is indicated below.) 

DOUBLE, Julie Caroline 

39 Lane r cost Way 
Ipswich 

Suffolk, IP2 9DL 
United Kingdom 


This person is: 

1 1 applicant only 

1 y 1 applicant and inventor 

I 1 inventor only (If this check-box 

* * is marked, do not fill in IS^IowJ 

0 


State (that is. country) of nationality: 


State (that is. countrv) of residence: 




[ ] Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person idenlitled below is herebv/has been appointed 10 act on behalf r~\ agent 1 1 common representative 
of the applicant(s) before the competeni International Auihoniies as: LJU 1 1 


Name and address* {Family namejolhm ed hv given name: Jor a legal entity , full ojjictal 
[Name ana aaaress. jjj^ address must include postal code and name ojcountn^j 

Keith W Nash & Co, 
90-92 Regent Street 
Cambridge 

CB2 1DP 
United Kingdom 


Telephone No. 

(01223) 355477 


Facsimile No. 

(01223) 324353 


Teleprinier No 


1 1 Address for correspondence: Mark ihis check box where no aiient or common represenuinvc is/has neen apptnn.^U u.ku m. 

1 1 ^n: 1". r.hovc IS iiscd instcud lo indicate a special address to which corresptmdcnce should he sent. . , 1 

1 • 1 * * - — — — [ : ^/ww.. v^^.. \ /./^^v ffi tiu* rcauesi form 



Shed No. 2' 




Con.in„n.ion of Bo« No. ... FURTI^ER APrUCANT(S, AND/OR (Ft.RTHER> .NVENTORCS) 



~;7ZZ^ihefon„r.ing sub-hoxcs is usc.l. ,lus sl.ee, sl,oul„ no, he incUulad in ,l,e revues,. 



of residence is indicaied below J 

CLIFTON , Andrew 

1 Norwich Road 
Claydon 

Ipswich, IP6 ODQ 
United Kingdom 



This person is: 

[ I applicanl only 

I x| applicanl and inventor 

I I inventor only (If this check-bos 
' ' is marked do'noi fill in below J 



State (dnu is, country) of nationality: 



GB 



State (that is. country i of residence: 



GB 



This person is applicanl 
tor the purposes of: 



I all designated | 1 all desianaicd Stales except 

I ail ocsi^naicu | j ^^^^ ^^^^^^ ^^^^^^ Anicriea 



States 



I ] ihe United States 

I^X I of America only 




□ the States indicaied in 
the Supplemental Box 



Name and address. - - 
designation. The address 
address indicated in this Box ts the app 
of residence is indicated below. I 

BUTTERS , Alan 
17 Mowlands 
Capel St Mary 
Suffolk, IP9 2XB 
United Kingdom 



This person is: 
I I applicanl only 

[ y[ applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in below J 



State (that w. cauntm of nationality: 



GB 



State (titat is. country ) of residence: 



GB 



□ all designated 
Slates 



I This person is applicanl 
for the purposes of: 

of residence is indicated below J 



This person is: 

[ [ applicant only 

[ I applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in l^lawj 



Slate (that is. country ) of nationality: 



State (that is. country ) of residence: 



This person is applicanl 
tor the purposes of: 

Name and address: fFanuly name followed fcv g'ZlZT„ie^%ou'nF°' Thi^oilnln^rlhe 
of residence is indicated below j 



This person is: 

I ] applicant only 

j ^ applicant and inventor 

□ inventor only (If this check-box 
is marked do not fill in below.) 



State (that is. country ) of nationality: 



Stale (that is. country / of residence: 



This person is appUcan. H ^^^1!??'^""'='' H it1Ss;!.:i^:"AS. □ o^AVrr^^a^Sr DJh^S^^f^;^^ 
for Ihe purposes ol: I 1 ^iJ**'^ I 1 



I [ ,.„rther applicams and/or (further) inventors are indicated on amiiher eontinuaiion sheet 

. i>f 'i'/iU)J\iU (coniinuaii*m sheet! (July r^>S: reprint lanuarx 2()<KM 



SVt' \ oU'S to the request form 



Box No.V 



DESIGNATION O 



Shcci Nci. 



rhc Jotft?vving dcsigniilions arc hcrchx nuatc iiiulcr Rule 4.9(a) fnutrk the applicahle dwck-hoxvs: at /cast ow nwst he markech: 
Regional Patent 
□ AP 



ARIPO Patent: CH CWiana. CM (ianibia. KE Kcnva. LS Lesotho. MVV Malawi, SD Sudan. SL Sicini Lconc SZ Sw 
TZ United Republic ol I anz;inia, HC UgandiL ZW /Jmbahwe. and anv other State which is a Contmclinu State ofthe 
IVoiocol and ol the PC T 



aziland. 
Harare 

^ SlT.?'^" AM Armenia. AZ Azerbaijan. BY Belarus. KG Kvrgvzstan. KZ Kazakhstan. MD Republic of Moldova. 

RU Russian I ederation. TJ I ajikisian. TM Turkmenistan, and anv other State which isa Coniraciinu Staieof the Eurasian Paieni 
Convention and ol the PC T 

£3 EP European Patent: AT Austria. BE Belgium. CH and LI Switzerland and Liechtenstein. CY Cvprus DE Germanv 
DK Denmark, ES Spam Fl Tinland, FR Prance. CB United Kingdom. GR Greece. IE Ireland. IT Itilv. LU Lu.xembours 
Con v^ntion^anToHh^^ 'Portugal. SE Sweden, and any other Slate which is a Contracting State ofthe European Patent 

□ OA OA PI Patent 

GA 

other State 

specijy on dotted line) 
National Patent (ij other kind oj protection or treottnent desired, specijy on dotted line K 

□ AE United Arab Emirates 

□ AL Albania , 

[jj AM Armenia 

□ AT Austria 

□ AU Australia 

Azerbaijan 



<^'' CcniT^\ African Republic. CG Congo. CI Cote d ivoire. CM Cameroon 
. Gabon. GN Guinea. GW Ouinea-Bi.ssau. ML Mali. MR Mauritania. NE Nicer. SN Senegal. TD Chad TG Toeo and anv 
er State which is a member State olOAPI and a Contracting State ol the PCT df other kind of protection or treatment desired 



□ AZ 

□ BA 

□ BB 

□ BG 

□ BR 

□ BY 

□ CA 



□ 
□ 
□ 
□ 
□ 
□ 



LR 

LS 
LT 
LU 
LV 
MA 
MD 



Bosnia and Herzegovina Q 

Barbados q 
Bulgaria DmK 



□ CU 

□ CZ 

□ DE 

□ DK 



Brazil 

^'^^^^'S □ MN Monoolia 

^^"^^^ □ M\V Malawi 

□ CH and LI Switzerland and Liechtenstein □ MX 
O CN China i^q 

□ CR Costa Rica 

^"^^ □ PL 

Czech Republic □ PT 

*^'*^""^"> □ RO 

^^^^^^^ □ RU 

^ DM Dominica q 

D EE Estonia DSE 

^P^«" □ SG 

Finland O SI 

United Kingdom □ SK 

Grenada □ 

Georgia [J TJ 

C'^ana □ TM 

Gambia Q -pj^ 

Croatia Q j-T 

Hungar>' □ TZ 



Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

Morocco 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 



□ 
□ 



ES 
Fl 

□ GB 

□ GO 

□ GE 

□ GH 

□ GM 

□ HR 

□ HU 

□ id 

□ IL 
IN 
IS 
JP 
KE 
KG 
KP 



□ 
□ 
□ 
□ 
□ 
□ 



Indonesia 
Israel . . . 
India . . . . 
Iceland 
Japan . . . 
Kenya . . . 
KxTgyzstan 
Democratic 



□ 
□ 

□ 
□ 
□ 



UA 
UG 
US 

UZ 
VN 
YU 



Mexico 

Norway 

New Zealand 

Poland 

Ponugal 

Romania 

Russian Federation 

Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 



KR 
KZ 

LC 
LK 



People" s Republic of Korea 
Republic of Korea 



Uzbekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe . . 



□ ZA 

□ ZW 

Check-boxes reserved for desienatine States which have 



Kazakhstan become party to the PCT after issuance of this sheet: 

Saint Lucia CD 
Sri Lanka O 



Precautionary Designation Statement: In addition to the dcsicnaiitms made above, the applicant also makes under Rule 4.9(b) all < 
designations which would be permuted under ihc PC f cvcep. an> dcsignation(s» indicated in the Supplemental Box as being excli 



other 

. . . . ^ - Supplemental Box as being excluded 

rom the scope ol this siaicmcni Ihc apphcani declares thai ihosc additional designations are subieci to conllrmation and that anv 
designation xvhich is not conliniicd belorc the expiration o\ I 5 iiionihs from the prioriiy dale is to be regarded as withdrawn bv the applicant 
the expiration ol thai time limit. f( anhrmatinn /indiu/ini: Iccs, must reach the recvivins: Office xvithin the I "i-mnnih time limit j ' 



l iirm PC'T/RO/IOI (second sheei M Junuar\ 2(J()(l) 



.S'c<' \oies to I lie request form 



Box No. VI PRIORITY CLAI 



, ' ^I'iling dale 
of earlier applieaiion 
tday month vairi 



Sheet No. 



Number 
oC earlier upplicaiinn 



-A 



□ 

I'unlier priority ela^^^BPcimJieiuc^ in ihe Supplemenial Hox 



Where earlier applieaiion is: 



national appliealion: 
eounm- 



regional applieaiion:* 
regional Olllee 



international application: 
reeeiving Office 



item ( I ) 

1A,08.1999 

item (2) 



9919159 5 



item (3) 



-GB- 



Ixl The receiv ing Olliee is requested to prepare and transmit to the International Bureau a certified copv 
ot the earlier application(s) fonh if the ecwher application was filed with ihe Office which for the 
purposes oj the present international application is the receiving Offtcei identified above as item(s) 



r^^.:^^f^\.^ f Vi A "^A"'*^^""" " « manaatory to mdicaie m the ^iuppiementa Box at least one coun/n nam /. 

Convention for the Projection of Industnal Prof>ern for uhsch rha, earlier application was file/( Rule 4, IO(b}(m^eS^^^^^^ 

Box No. Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authoritv (ISA) 

(if two or more International Searching Authorities are 
competent to carry- out the international search, indicate 
the Authority chosen: the two-letter code may be usedf : 

SA/ 



Request to use results of earlier search; reference to that search (ifanearlier\ 
search iias been earned otn by or requested from the International Searching Authoriry): 

Date (day month year/ Number Counir> tor regional Office) 



BoxNo.Vni CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 


request 


4 


description (excluding 
sequence listing part) 


: 19 


claims 


: 3 


abstract 


: 1 


drawings 




sequence listing part 
of description 




Total number of sheets 


: X-\ 



This international application is accompanied by the item(s) marked below: 
I O fee calculation sheet 
- O separate signed power oraiiome\ 

3. □ cop\ of general power of attorney: reference number, ifany: 

4. □ statement explaining lack of signature 

5. □ prioriiv documeni(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specific. 



should accompany the abstract: 



Language of filing of the 

international application: English 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, '"^icaie the name of the person signing and the capacity- in which the per^ 



Keith W Nash & Co, Agents 



1 1 pate of actual receipt of the purported 
1 international application: 




2. Drawings: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


1 j received: 


4. Dale ot timelv receipt of the required 
corrections under PCX Article 1 1(2): 


1 1 not received: 


5. International Searching Authority ,^ 
( i f two or more are competent ): " 1 o A / 


6 1 1 Transmittal of search copv delaved 
1 1 until search fee is paid. 





Date t»f receipt of the record cop\ 
bv the International Bureau: 



I or International Bureau use onlv 



I onn I'CI/U()/I()I (last shectXJuly IV^X: reprint .l:nuiar> 2(100) 



See \f}tes to the request form 



This sheet is noi ^jj^f^ "'^^ <:<ninl as a shcei off he infeni^^^/ application. ^ V 5 ^ ^ 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent s 
tile rel'crencc 



HCM/C295.01/iE 



Applicant 



in(cm;itioniil application No. 



I -or receiving Onicc'usc only 



Date stamp of the receiving Ofllce 



Imperial Chemical Industries PLC 



CALCULATION OF PRESCRIBED FEES 

1. TRANSMITTAL FEE 

2. SEARCH FEE 

International search to be carried out by 



55-00 



605.00 



ftf t\vo or more Iniernanona! Searching Antfiorines are competetu in relation to the iiuermtional 
apphcation. indicate the name of the Authority wtiich is chosen to carry- out the international searclij 



3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 27. sheets. 



first 30 sheets 



EH 



remaining sheets additional amount 

Add amounts entered at bl and b2and enter total at B 



b2 



264.00 



Designation Fees 

The international application contains 



designations. 



number of designation fees 
payable (maximtim H) 



56 



amount of designation fee 



168.00 



Add amounts entered at B and D and enter total at I 

(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is for all applicants are) so entitled, the 
total to be entered at I is 25% of the sum of the amottnts entered at B and D.) 

FEE FOR PRIORITY DOCUMENT (if applicable t 



A32.00 



m 



22.00 



in 



5. TOTAL FEES PAYABLE 

Add amounts entered at T. S. I and P. and enter total in the TOTAL box 



1114,00 



TOTAL 



I I The designation fees are not paid at this lime. 



MODE OF PAYMENT 

□ authorization to charge 
deposit account (see below) 

I X I cheque 

I I postal money order 



I I bank draft 
I I cash 

I I revenue stamps 



I I coupons 

\ I other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Ojjices) 
The ROl is hereby authorized to charge the total fees indicated above to my deposit account. 

I I (this check'hos may be marked only if the conditions lor deposit accounts ol the receiving Office so permit) is 

I 1 hereby authorized lo charge any deliciency or credit anv overpavment in the total fees indicated above to mv 

deposit account. 

rn is hereby auiho^^ charge the fee for preparation and iransmiiial of the prioritv document lo the International 

I 1 Bureau ol W||>() lo m> deposit account. 



Deposit Acc*>uni No. 



Oalc fda\ nittiiih war} 



I'orin l»C r/K()/IOI (Annex ) (JanuaiA 2()(MM 



Signatirre 



Si'c \'nics ttt tilt* fiw rnh'iitntittn sheet 



PATENT COOPERATION T^VTY; fi; 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
HCM/C295.01/I 



international application No. 
PCT/GBOO/02794 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preftminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
20/07/2000 



Priority date (day/month/year) 
14/08/1999 



International Patent Classification (IPC) or national classification and IPC 
B41M7/00 



Applicant 

IMPERIAL CHEMICAL INDUSTRIES PLC et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 


□ 



citations and explanations suporting such statement 
Certain documents cited 
VII H Certain defects in the international application 

□ Certain observations on the international application 



Date of submission of the demand 
17/11/2000 


Date of completion of this report 
28.11.2001 


Name and mailing address of the Intematlonal 
preliminary examining authority: 

^ European Patent Office 
^1 D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 

Spyropoulou, E (| |) 

^^K-^ — 4^ 

Telephone No. +49 89 2399 2843 \2*wo^52^ 



Fomi PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PREiH 
EXAMINATION REPORT 




UNARY 



International application No. PCT/G BOO/02794 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-19 as originally filed 



2. With regard to the language, all the elements marked above we^available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 



□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the international application In written form. 

□ filed together with the International application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable fomri is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1) (July 1998) 



Claims, Nc: 



1-20 



as originally filed 



the language of publication of the international application (under Rule 48.3(b)). 



INTERNATIONAL PREDlniNARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/02794 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 



Inventive step (IS) 



Yes: 
No: 

Yes: 
No: 



Industrial appncability (lA) Yes: 

No: 



Claims 
Claims 1-6,13-17 

Claims 
Claims 1-20 

Claims 1 -20 
Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VHI. Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. 

EXAMINATION REPORT - SEPARATE SHEET 



PCT/GBOO/02794 



V. 



a). From EP-A-0917964 (D1), a thermal transfer medium comprising a substrate and 
a thermally transferable overlay material said overlay material comprising a polyester 
(aromatic polycarbonate resin) having a Tg greater than 80''C and a molecular weight 
between 5000 and 100000 (see .01, page 5 line 6-10 and page 6 lines 19-24). 

A polycarbonate is a polyester of carbonic acid with aliphatic or aromatic dihydroxy 
compounds (see The Penguin Dictionary of Chemistry, 2nd ed., page 320). 
A polycarbonate is a linear polyester of carbonic acid and can be formed from any 
dihydroxy compound and any carbonate diester, or by ester interchange (See 
Hawley's: Condensed Chemical Dictionary, 12th ed., page 931). 

A UV light absorber is also comprised in the coating of overlay material disclosed in the 
thermal transfer medium of D1 (see page 7 lines 16-18). 

A thermal transfer medium according to claims 1 -6, a thermal transfer medium 
according to claim 13, a method.of making said thermal transfer medium according to 
claim 14, a method of forming an overlay on a receiver material according to claims 15 
and 16 and a receiver material bearing said overlay according to claim 17 are known 
from D1 and therefore not novel. 

In view of the teaching of D1 , as well as the other available citations, dependent claims 
7-12 and 18-20 do not contain any features which, in combination with the features of 
any claim to which they refer, meet the requirements of the PCT in respect of novelty 
and/or inventive step. 



VII. 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 is not mentioned in the description, nor is this document 
identified therein. 
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polyisobutene to which has been added 2*7© of 
isoprene, which provides sulfur linkage sites for 
vulcanization, Isobutene can be homopoly- 
merized to various degrees in chams contaming 
from 10 to 1000 units, the viscosity increasmg 
with molecular weight. Combustible. 

See also '^Vistanex/* . 

Use: Lubricating-oil additive, hot-melt adhesiyes. 
sealing tapes, special sealants, cable msulation. 
polymer modifier, viscosity index improvers, 
films and coatings. 

polybutylene terephthalate. An engineering plas- 
tic derived from 1,4-butanediol, it is a thermo- 
plastic polyester with a broad spectrum of uses. 

polycarbonate. (COOQHsCCCHjhQHsO)^. 
A synthetic thermoplastic resin derived from 
bisphenol A and phosgene, it is a linear polyes- 
ter of carbonic acid and can be formed from any 
dihydroxy compound and any carbonate dies- 
ter or by ester interchange. Polymerization may 
be in aqueous emulsion or in nonaqueous solu- 

ploperties: Transparent (90«7o light transmis- 
sion), noncorrosive, weather- and ozone-resis- 
tant, nontoxic, stain-resistant, combustible but 
self-extinguishing, low water absorption, high 
impact strength, heat-resistant, high dielectric 
strength, dimensionally stable, soluble m chlori- 
nated hydrocarbons and attacked by strong al- 
kalies and aromatic hydrocarbons, stable to 
mineral acids, insoluble in aliphatic alcohols. 
Excellent for all molding methods, extrusion 
thermoforming, etc.; easily fabricated by aH 
methods including thermoforming and nuidized 
bed coating. . 
Use- Molded products, solution-cast or cxtrudea 
film, structural parts, tubes and piping, pros- 
thetic devices, meter face plates, nonbreakable 
windows, street-light globes, household appli- 
ances. 

polycarboxylic acid. An organic acid containing 
two or more carboxyl (COOH) groups. 

polychlor. General name for synthetic chlori- 
nated hydrocarbons. 
Use: Pesticides. 



polychlorinatedbiphenyl. (PCB). 
CAS: 1336-36-3. One of several aromatic com- 
pounds containing two benzene nuclei with two 
or more substituent chlorine atoms. They are 
colorless liquids with d 1.4-1.5. Because of their 
persistence, toxicity, and ecological damage via 
water pollution their manufacture was discon- 

^, tinued in the U.S. in 1976. 

1^ Hazard: Highly toxic. 

|polychloroprene. See neoprene. 



POLYDIMETHYLSILOXANE 

polychlorotrinuoroethylene. (PCTFE). See 
chlorotrifluoroethylene polymer. 

"Polyco" [Borden]. TM for a series of thermo- 
plastic polymers in the form of water emulsions 
or solvent solutions, applied to vinyl acetate 
polymers and copolymers, butadiene-styrene co- 
polymer latics. polystyrenes, vinyl and vmyli- 
dene chloride copolymers, acrylic copolymers 
and water-soluble polyacrylates. 
Use- Adhesives and coatings, in pamt, leather, 
textiles, paper, cosmetics, and construction 
fields. 

polycondcnsation. See condensation (1); poly- 
merization. 

polycoumaronc rcsln. See coumarone-indene 

resin. 

polycyclic. An organic compound having three 
or more aromatic nuclei in it structure which 
may be the same or different, e.g.. anthracene, 
naphthacene. 
See polynuclear. 

Doly(l-4-cyclohexylenedimethylene)terephthalate. 

TM "Kodel.'^ A linear polyester film or fiber 
obtained by condensation of terephthalic acid 
with 1,4-cyclohexanedimethanol. It has good 
electrical resistivity and hydrolytic stability. 
Use: Carpet fibers and chemically resistant films. 
See also terephthalic acid. 

-Polycyclol 1222*' [Union Carbide]. TM for an 
intermediate for the preparation of alkyd-type 
resins used for coatings. These are known by the 
coined name "cyclyd." 

poly-l.l-dihydropcrnuorobutylacryla^. 
Properties: White, rubber-like polyiTler. D 1.:). 
begins to degrade at 148C, retains strength and 
elastomeric properties in comact with synthetic 
lubricants, solvents, hydraulic nuids o,ls. etc. 
at temperatures in the range 148-204C. has lim- 
ited flexibility at temperatures below -17C. 
Non-flammable. , 
Use: O-rings. seals, gaskets, diaphragms, hose, 
sheets and coatings for fabrics and other sur- 
faces. 



polydimethylsiloxane. (PDMS). A sihcone 
polymer developed for use as a dielectric coolaat 
and in solar energy installations. It also may 
have a number of other uses. It is stated to be 
highly resistant to oxidation and to b'odegf^aa- 
tiln by microorganisms. It is degradable when 
exposed to a soil environment by chemical reac 
tion with clays and water, by which u « decoin- 
posed to silicic acid, carbon dioxide, and water. 
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Title: THERMALLY-TRANSFERABLE POLYESTER IMAGE-PROTECTING LAYER ; 

Field of the Invention 

This invention relates to thermal transfer printing and concerns a thermal transfer medimn, a 
method of making the medium, a method of forming an overlay on a receiver material and 
the resulting receiver material bearing an overlay. 

Packgromd to thg Invgntion 

Dye diffusion tfaemial transfer printing is a well known process in which one or more 
thermally transferable dyes are transferred from selected areas of a dyesheet to a receiver 
material by localised application of heat, thereby to form an image. Full colour images can 
be produced in this way using dyes of the three primary colours, yellow, magenta and cyan. 
Mass transfer printing is another well known technique in which colorant material 
(commonly carbon black) is transferred from a mass transfer medium to a receiver material 
by localised application of heat. Mass transfer printing is generally used to print 
monochrome images, commonly text, bar codes etc. Dye diffusion thermal transfer printing 
and mass transfer printing are often used in conjunction with one another, with a common 
application being the printing of personalised cards such as identification cards, credit cards, 
driving licences etc, bearing a full colour image of the head of a person and text and/or a bar 
code in monochrome (usually black). Such printing is conveniently carried out using a dye 
sheet in the form of an elongate strip or ribbon of a heat-resistant substrate, typically 
polyethylene terephthalate film, carrying a plurality of similar sets of different coloured dye 
coats and colorant, each set comprising a panel of each dye colour (yellow, magenta and 
cyan) and a panel of colorant, with the panels being in the form of discrete stripes extending 
transverse to the length of the ribbon, and arranged in a repeated sequence along the length 
of the ribbon. 

The resulting prints, particularly those in the form of cards, are frequently carried in plastic 
pouches, but plasticisers in the pouches are a particular problem because they are generally 
good solvents for thermal transfer dyes. A heavily plasticised PVC pouch, for example, can 
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extract virtually all the colour from an unprotected image. As a result it has become 
common practice to provide a layer of protective overlay material over prints produced in 
this way. The overlay makes the printed card or other material more secure by giving the 
image some degree of protection against abrasion and attack by plasticisers. 

Overlay material is conveniently applied by thermal mass transfer, and to this end a ribbon- 
like dye sheet as described above conveniently also includes a panel of mass transfer overlay 
material in each set, downstream of the dye panels and colorant panel. 

For overlay material to perform satisfactorily the material should have both good printability 

and good protective properties. For good printability the material should have good transfer 

characteristics, which require the material to fracture easily during the printing process, 

giving clean edges and a continuous coating of the printed overlay material. If the material 

does not fracture easily during printing the material instead tends to tear or rupture, 

producing images with jagged or ragged edges, exhibiting a phenomenon known as flashing. 

For good protective properties, the overlay should be flexible and durable and capable of 

withstanding rough treatment and hostile environments, such as elevated temperatures, 

particularly when carried in plastic pouches. To impart these properties, the overlay material 
* 

needs to be tough and remain effectively continuous during prolonged use. 

The requirements for good printability and good protective properties are difficult to 
reconcile in a single material. 

Current commercially available overlay material achieves the transfer characteristics and 
durability requirements of the protective overlay by three different main routes. One method 
provides a thin layer of protective overlay (<l|im quoted, but more commonly about 0.2|im) 
of a vety strong durable polymer, containing a high loading of a small particulate filler (US 
5387573). A second method uses a multi-layer overlay comprising of a layer to aid release 
from the dyesheet substrate; a brittle, tough, durable polymer layer which has low adhesion 
to the receiver material; and an adhesion promoting layer to allow the protective layer to 
adhere to the receiver material (US 4977136). Another method uses a thick polymer layer of 
a very tough, durable polymer material which would normally have an unacceptable level of 
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flashing, with a very high loading of an ultra-violet light absorbing (UVA) filler material to 
achieve a lightfast overlay, with a low cohesive strength to allow good transfer (WO 
98/07578). 

Summary of the Invention 

According to the present invention there is provided a thermal transfer medium comprising a 
substrate bearing on at least part of one siuface thereof a coating layer of a thermally 
transferable overlay material for transfer onto' a thermal transfer image formed on a receiver 
material, wherein the coating layer comprises polyester having a Tg greater than 50°C and a 
molecular weight in the range 6,000 to 10,000. 

The polyester preferably has a Tg of at least 75^C, 

Suitable commercially available polyesters include Skybon ES600-H (Skybon is a Trade 
Mark) firom S K Chemicals, which has a Tg of about 80**C and a molecular weight of about 
7,000, and Vylon GXW27 (Vylon is a Trade Mark) firom Toyobo, which has a Tg of about 
77*=*C and a molecular weight of about 7,500. Both of these materials are hydroxyl- 
terminated polyester resins. The polyester thus conveniently comprises a hydroxy- 
temiinated polyester resin. In one embodiment the polyester has a Tg of about 80**C and a 
molecular weight of about 7,000 and in another the polyester has a Tg of about 77^*0 and a 
molecular weight of about 7,500. In these embodiments the polyester may be a hydroxy- 
terminated polyester resin. 

Mixtures of suitable polyesters may be used. 

By using a polyester having Tg and molecular weight characteristics as specified, it is 
surprisingly found that an overlay material in the form of a single layer of material (in 
contrast to multi-layer overlays of the prior art) which is highly transparent and has good 
transfer characteristics coupled with good barrier properties and durability can be provided. 
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The coating suitably has a thickness in the range 0.5 to 5.0 jim, preferably 1.5 to 3.5 jim, 
typically 1 .6 to 2.0 ^im. 

Various additives may optionally be included in the coatings eg to enhance or add properties 
in known manner. 

For example, filler materials such as inorganic filler eg silica (Si02), alumina (AI2O3) and 
titanium dioxide (Ti02) can be used to lower the cohesive strength of the polymer layer to 
aid transfer, but also to improve durability and prevent ^blocking' (ie sticking) of the printed 
overlay to other materials such as card wallets. Optical brighteners (OB) eg Uvitex OB 
(from Ciba Geigy) (Uvitex is a Trade Mark) may be used to improve the colour of printed 
cards, as a tamper-proof measure in the overlay, and to aid registration in the film coating 
process. Ultra-violet light absorbers (UVA) eg Tinuvin (from Ciba Geigy) (Tinuvin is a 
Trade Mark) can be used to give protection to both the overlay to reduce yellowing, and an 
underlying dye diffusion print to reduce fading upon exposure to ultra-violet (UV) light. 

The substrate may be any suitable heat-resistant material such as those known in the art. 
Suitable substrate materials include films of polyesters, polyamides, polyimides, 
polycarbonates, polysulphones, polypropylene and cellophane. Biaxially oriented polyester 
film, particularly polyethylene terephthalate (PET), is currently favoured for its properties of 
mechanical strength, dimensional stability and heat resistance. The substrate suitably has a 
thickness in the range 1 to 20^im, preferably 2 to 10|im, typically about 6jj.m. 

The thermal transfer medium preferably includes a subcoat between the substrate and 
coating, particularly in the fomi of a releasing subcoat to assist release of the coating during 
printing. One pref^ed release subcoat comprises a crosslinked acrylic coating. 

The thermal transfer medium desirably includes a heat-resistant backcoat, on the side of the 
substrate not carrying the coating, to resist applied heat in use in known manner. 

The thennal transfer medium is conveniently in the form of a ribbon for use in thermal 
transfer printing, comprising a substrate having on one surface thereof a plurality of repeated 
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sequences of dye coats and mass transfer materials in the form of discrete stripes extending 
transverse to the length of the ribbon. 

Thus in a preferred aspect the invention provides a thermal transfer medium, comprising an 
elongate strip of substrate materials having on one surface thereof a plurality of similar sets 
of thermally transferable dye coats and mass transfer layers, each set comprising a respective 
coat of each dye colour, yellow, magenta and cyan, and a respective mass transfer layer for 
colorant and overlay, each coat or layer being in the form of a discrete stripe extending 
transverse to the length of the substrate, with the sets arranged in a repeated sequence along 
the length of the substrate, wherein each overlay material mass transfer layer comprises a 
coating of an overlay material comprising polyester having a glass transition temperature 
(Tg) greater than 50°C and a molecular weight in the range 6,000 to 10,000. 

The thermal transfer medium is conveniently made by dissolving or dispersing the overlay 
material in a suitable solvent as is well known in the art to give a coating liquid. Suitable 
solvents include methyl ethyl ketone (MEK), propanone, tetrahydrofuran, toluene, 
cyclohexanone etc. The coating liquid is then coated on the substrate and dried in known 
manner eg by bar coating, blade coating, air knife coating, gravure coating, roll coating, 
screen coating, foimtain coating, rod coating, slide coating, curtain coating, doctor coating. 

In a further aspect the invention provides a method of making thermal transfer mediimi, 
comprising forming on one surface of a substrate a coating of an overlay material comprising 
polyester having a glass transition temperature (Tg) greater than SO^'C and a molecular 
weight in the range 6,000 to 10,000. 

The thermal transfer medium is used in known manner for forming an overlay on a receiver 
material, frequently coupled with printing an image on suitable receiver material. The 
receiver material is typically in the form of a sheet or card of paper, cardboard, plastics 
material etc having a suitable image-receiving surface. The thermal transfer medium is 
placed in contact with the receiver material and localised heating effected to cause localised 
transfer of overlay material to form a protective overlay, commonly preceded by thermal 
transfer printing of dyes to produce a full colour image and mass transfer of colorant to 
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produce text, a barcode etc, on the receiver material. One common use of the thermal 
transfer medium is in production of identification cards, typically formed on a sheet of 
plastics material such as polyvinyl chloride, ABS and polyester, and which may bear a fiill 
colour photograph of the head of an individual, produced by thermal transfer printing, in 
combination with text and/or a bar code produced by mass transfer printing of colorant, and 
covered with a layer of overlay material. 

The invention finds particular application for use with receiver material in the form of a card 
of PVC with an image-receiving surface comprising vinyl chloride/vinyl acetate copolymer, 
and also with synthetic laminated paper receivers and voided polyester receivers. 

In a further aspect the invention provides a method of forming an overlay on a receiver 
material, comprising superposing a thermal transfer medium in accordance with the 
invention and a receiver material; and applying localised heating to the thermal transfer 
medium to form an overlay on the receiver material. 

The invention also includes within its scope the receiver material bearing an overlay 
produced in this way, particularly an identification card bearing a full colour image produced 
by thermal transfer printing and text and/or a bar code produced by mass transfer printing of 
colorant. 

The receiver material may optionally carry a further protective overlay (of similar or 
different constitution to the main overlay) on the opposed face. 

The invention will be further described, by way of illustration, in the following examples. 
E?^9mplQ 1 (cQmp^^ratiyg) 

A coating solution (solution A) was prepared firom 



Vylon GK640 
manufactured by Toyobo 
MEK 



30% by weight 
70% by weight 



(Tg = 79^C / MWt. = 20,000) 
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A coating was applied by hand using a Meier bar to give a wet coat about 6^nl thick, onto a 
6\im thick polyester substrate base film. The base film was already coated with a heat 
resistant backcoat to provide protection fix)m a thermal head during the printing process, and 
subcoat comprising a cross-linked acrylic system subcoat to provide release of the coating 
during printing. The coating was dried initially by a hair drier, then in an oven at 1 1 0°C. for 
30 seconds. The dry coat thickness was about 2.8fxm. 

The subcoat comprises a highly cross-linked acrylic coating in which the cross-linking is 
achieved by UV-curing using a combination of photoinitiators and synergists included in the 
subcoat composition, details of which are given below. The subcoat was coated on the 
polyester to give a dry coat thickness of approximately 0.5|im. The subcoat composition, 
expressed as % w/w, was as follows: 



Chemical 


% Composition 


Manufacturer 


MIBK 


47.02% 


Alcohols LTD 


Uveciyl E1354 


41.88% 


UCB Radcure S.A 


Diakon MG102 


5.98% 


KDT / Distrupol 


Irgacure 907 


1.68% 


Ciba Geigy Plastics 


UvecrylPlOl 


1.67% 


UCB Radcure S.A 


Quantacure ITX 


0.84% 


Lambson Fine Chemicals 


Quantacure EPD 


0.84% 


Lambson Fine Chemicals 


Cyan dye 


0.08% 





MIBK is methyl iso-butyl ketone. This is the solvent from which the subcoat layer is 
deposited. The solvent is evaporated from the coating before it is subjected to UV-curing. 
Uvecryl El 354 is a hexafunctional aromatic urethane aciylate oligomer. (Uveciyl is a Trade 
Mark.) 

Diakon MG102 is a high molecular weight grade of poly methylmethacrylate. (Diakon is a 
Trade Mark.) 

Irgacure 907, Uvecryl PI 01, Quantacure ITX & Quantacure EPD catalyse UV-curing of the 
Uvecryl El 354. (Irgaciu*e, Uvecryl and Quantacure are Trade Marks.) 
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The resulting coating was spliced into a ribbon of dyesheet and was used to print onto a 
receiver comprising a card of polyvinyl chloride (PVC). The surface of the PVC card 
consists predominantly of a vinyl chloride/vinyl acetate copolymer (approximately 95:5 
ratio, respectively). Printing was carried out using a Fargo Pro card printer (Fargo Pro is a 
Trade Mark) (manufactured by FARGO Electronics Incorporated). 

The protective overlay was assessed for print transfer quality which showed very severe 
flashing and incomplete coverage of the PVt card. No cards were tested due to the un- 
acceptable transfer characteristics. 

Example 2 (comparative^ 

A coating solution (solution B) was prepared from 



A coating was applied as described in Example 1. 

When the material was cut to size for splicing into a ribbon of dyesheet the samples all 
'blocked* together into a cliunp of dyesheet, with each piece of dyesheet 'welded* to the piece 
above in the stack. 

No cards were printed for testing. 

g^^OTPtpk 3 

A coating solution (solution C) was prepared from 



VylonGK130 
manufactured by Toyobo 



30% by weight (Tg = 1 5^C / MWt. range = 5,000 - 8,000) 



MEK 



70% by weight 



Vylon GXW27 



30% by weight (Tg ^ 77°C / MWt. range = 7,500) 



wo 01/12448 



9 



PCT/GBOO/02794 



MEK 70% by weight 

A coating was applied and printed as described in Example 1 . The dry coat thickness was 
about 2.9^m. The protective overlay was assessed for print transfer quality. The overlay 
has sharp clean edges and the coating is continuous over the printed area of card. 

Further cards were produced and tested for durability (Taber test and tumble test), 
lightfastness and wallet barrier resistance (1) and compared to currently commercially 
available material. In all tests performed the* protective overlay is equivalent or better than 
currently conunercially available material. Test details are given below. 

gx^mple 4 

A coating solution (solution D) was prepared &om 

Skybon ES600-H 30% by weight (Tg = 80°C / MWt. range - 7,000) 

MEK 70% by weight 

A coating was applied and printed as described in Example 1 . The dry coat thickness was 
about 3.2^m. The protective overlay was assessed for print transfer quality. The overlay 
has sharp clean edges and the coating is continuous over the printed area of card. 

Further cards were produced and tested for durability (Taber test and tumble test), 
lightfastness and wallet barrier resistance (1) and compared to currently commercially 
available material. In all tests performed the protective overlay is equivalent or better than 
currently conunercially available material, with the exception of lightfastness where the 
polymer only overlay yellowed with exposure to UV light. Further testing with the inclusion 
of UVAs and OBs significantly reduced the yellowing of the overlay when exposed to UV 
light. 
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Example 5 

A coating solution (solution C) was prepared fix>m 

Vylon GXW27 30% by weight (Tg = 77^C / MWt. range = 7,500) 

MEK 70% by weight 

A coating was ^plied as described in Example 1, spliced into a ribbon of dyesheet and 
printed onto a voided polyester receiver (CPfS Olmec Secure from ICI Lnagedata - Olmec 
is a Trade Mark) using a CP 15 printer (manufactured by Mitsubishi). The dry coat thickness 
was about 2.9|am. The coating was assessed for transfer quality, which appeared very good. 
Further prints were made and tested for wallet barrier resistance (2), dye bleed and security 
properties. Test details are given below. In all tests performed the protective overlay is 
equivalent or better than currently commercially available material, with the exception of the 
dye bleed test, where the protective overlay allowed slightly more dye bleed than currently 
conmiercially available material (which allows slight dye bleed). 

Example 6 

A coating solution (solution D) was prepared from 

Skybon ES600-H 30% by weight (Tg = 80°C / MWt. range = 7,000) 

MEK 70% by weight 

A coating was applied as described in Example 1, spliced into a ribbon of dyesheet and 
printed onto a voided polyester receiver (CP 15 Olmec Secure) using a CP 15 printer 
(manufactured by Mitsubishi). The dry coat thickness was about 3.2|im. The coating was 
assessed for transfer quality, which appeared very good. Further prints were made and tested 
for wallet barrier resistance (2), dye bleed and security properties. In all tests performed the 
protective overlay is equivalent or better than currently commercially available material. 



• 
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Example 7 



A coating solution (solution C) was prepared from 



Vylon GXW27 



30% by weight (Tg = 77^C / MWt. range = 7,500) 
70% by weight 



MEK 



A coating was applied as described in Example 1, spliced into a ribbon of dyesheet and 
printed onto a laminated paper receiver (CP700 Olmec Secure from ICI Imagedata) using a 
CP700 printer (manufactured by Mitsubishi) fitted with an HX EPROM. The dry coat 
thickness was about 2.9^m. The coating was assessed for transfer quality, which appeared 
very good. 

E^iqmplg 8 

A coating solution (solution D) was prepared from 

Skybon ES600-H 30% by weight (Tg = 80X / MWt range = 7,000) 

MEK 70% by weight 

A coating was applied as described in Example 1, spliced into a ribbon of dyesheet and 
printed onto a laminated paper receiver (CP700 Olmec Secure from ICI Imagedata) using a 
CP700 printer (manufactured by Mitsubishi) fitted with an HX EPROM. The dry coat 
thickness was about 3.2iim. The coating was assessed for transfer quality, which appeared 
very good. 

Example 9 

A coating solution was prepared from 



Vylon GXW27 25% by weight (Tg = 77^C / MWt. range = 7,500) 

Tinuvin 326 (UV absorber - Ciba Geigy) 0.5% by weight 
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Uvitex OB (optical brightener 

- Ciba Geigy 0. 1 3% by weight 

MEK 74.37% by weight 



A coating was applied and printed as described in Example 1 . The dry coat thickness was 
about 3.1^m. The protective overlay was assessed for print transfer quality. The overlay 
had sharp clean edges and the coating was continuous over the printed area of the card. 

Further cards were produced and tested for durability (Taber test and tumble test), 
hghtfastness and wallet barrier resistance (1) and compared to currently commercially 
available material. In all tests performed the protective overlay was equivalent or better than 
currently commercially available material. 



A coating solution was prepared from 

Vylon GXW27 25% by weight (Tg = 77^C / MWt. range = 7,500) 

Tinuvin 326 (UV absorber - Ciba Geigy) 0.5% by weight 
Uvitex OB (optical brightener 

- Ciba Geigy) 0. 1 3% by weight 

Aerosil MOX80 (silica filler - Degussa) 1 .25% by weight 

MEK 73. 1 2% by weight. 



A coating was applied and printed as described in Example 1. The dry coat thickness was 
about 3.1^m. The protective overlay was assessed for print transfer quality. The overlay 
had sharp clean edges and the coating was continuous over the printed area of the card. 



Further cards were produced and tested for durability (Taber test and tumble test), 
hghtfastness and wallet barrier resistance (1) and compared to currently commercially 
available material. In all tests performed the protective overlay was equivalent or better than 
currently commercially available material. 
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A coating solution was prepared from. 

Skybon ES600-H 25% by weight (Tg = 80^C / MWt. range = 7,000) 

Tinuvin 326 (UV absorber - Ciba Geigy) 0.5% by weight 
Uvitex OB (optical brightener - 

Ciba Geigy) 0. 1 3% by weight 

MEK 74.37% by weight 

A coating was applied and printed as described in Example 1. The dry coat thickness was 
about 3.1|am. The protective overlay was assessed for print transfer quality. The overlay 
had sharp clean edges and the coating was continuous over the printed area of the card. 

Further cards were produced and tested for durability (Taber test and tumble test), 
lightfastness and wallet barrier resistance (1) and compared to currently commercially 
available material. In all tests performed the protective overlay was equivalent or better than 
currently commercially available material. 

Example 12 

A coating solution was prepared from. 

Skybon ES600-H 25% by weight (Tg = 80°C / MWt. range = 7,000) 

Tinuvin 326 (UV absorber - Ciba Geigy) 0.5% by weight 
Uvitex OB (optical brightener - 

Ciba Geigy) 0. 1 3% by weight 

Aerosil MOX80 (silica filler - Dugussa) 1 .25% by weight 

MEK 73. 12% by weight 
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A coating was applied and printed as described in Example 1 . The dry coat thickness was 
about 2.9jim. The protective overlay was assessed for print transfer quality. The overlay 
had sharp clean edges and the coating was continuous over the printed area of the card. 

Further cards were produced and tested for durability (Taber test and tumble test), 
lightfastness and wallet barrier resistance (1) and compared to currently commercially 
available material. In all tests performed the protective overlay was equivalent or better than 
currently commercially available material. 

Test Methods 

Purability (1) - T^ber Ab^sipn 

The object of this test is to simulate the everyday abrasive wear to the protective overlay on 
the PVC card surface which may be expect throughout the lifetime of the card. 

After printing the card with a special optical density (OD) image designed for test purposes, 
with protective overlay as described in the Examples, the card is notched along the centre of 
the low optical density long edge of the card to allow the card to be mounted as one of a pair 
of test cards on the turntable of the Taber 5130 Abrader (Taber is a Trade Mark) 
(manufactured by Teledyne Taber) which wears down the surface of the card with two 
abrasive rubber wheels under a specific load, driven by the sample in opposite directions. 

The other card of the test pair is printed with a currently commercially available protective 
overlay. The card pair is then abraded for 100 cycles using CS-IOF wheels, 1kg extra weight 
and a 70% vacuiun leveL 

The performance of the development protective overlay is then be graded against the 
commercially available material. 

Good samples will show no loss of image but the protective overlay will be scuffed; poor 
samples will have worn completely through to the card surface. 
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Pw ^bi l ity ( ?) ' Tttmble Test 

The object of this test is to simulate everyday wear of a card, including handling, flexing, 
heat and humidity, and abrasion. 

After printing with an optical density image (as used in the Taber test) and protective overlay 

(as described in the Examples), cards are flexed 100 times along the length of the card 

» 

(image extension) using a testing machine referred to as an AutoFlexer machine. The 
AutoFlexer machine comprises of a pair of jaws, one fixed the other free to move in a 
forwards/backwards motion. A motor drives the jaws with a movement of 12mm and a 
closed gap of 41nmi with the cards flexing in the short direction (the set up may by altered to 
flex the cards in the long direction with a closed g^ of 55mm). The jaws can accommodate 
a maximum of 4 test cards. The cards are flexed at 0.5 Hz. 

After applying Veriderm cream (a hand cream designed to simulate natural finger grease, 
manufactured by Upjohn) (Veriderm is a Trade Mark) to the imaged surface, the card is 
placed in a 45*='C/85%RH (relative himiidity) oven for 24 hours. The cards are then placed 
around the inside surface of a cylindrical container (with the image facing inwards) filled 
with a selection of nuts and bolts (to simulate pocket change, keys, etc.). The lid of the 
container is then sealed and the container is tiunbled on a set of rollers at a speed of about 20 
rpm for two hours. The cards are then removed, wiped clean of any excess grease, and 
graded according to the level of damage to the card surface, as compared to cmrently 
commercially available material. 

Good samples will show no loss of image but the protective overlay may be scuffed; poor 
samples will have worn completely through to the card surface. 

Wallet Barrier 

After printing with an optical density image (as used in the Taber test) and protective overlay 
(as described in the Examples), cards are flexed 100 times along the length of the card 
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(image extension) using the AutoFlexer machine. The flexed region of the card is examined 
by optical microscope and a print made of any damage visible. A piece of the internal 
surface of a PVC card wallet (as commonly used to clip an id card to clothing) is placed over 
the imaged surface of the card, which is then placed imder a 1 .2kg mass in a 50*^C oven for 
72 hours. Unflexed cards are also tested to indicate whether any dye bleed is due to 
insufficient barrier properties of the protective overlay or to fracturing of the protective 
overlay during flexing. The samples are removed from the oven, separated and graded 
according to the extent of dye bleed through the protective overlay onto the PVC wallet, as 
compared to currently commercially available'material. 

Good samples will have no dye bleed on to the PVC wallet material; poor samples will show 
dye bleed even on unflexed cards. 

JLjghtfastnggg 

After printing with an optical density image (as used in the Taber Test) and protective 
overlay (as described in the Examples), cards are measiu-ed using a MacBeth TR 1224 
densitometer (manufactured by MacBeth Division of Kollmorgen Instruments Corporation) 
(MacBeth is a Trade Mark). The samples are then placed in an Atlas Ci35 Fade-ometer 
(manufactured by Atlas Electric Devices Company) (Atlas and Fade-ometer are Trade 
Marks) for exposure to:- 

1 .5w/m^ measured at 420nm 

290J/m^ measured at 420nm 

50%RH 

The cards are then re-measured and the percent optical density loss recorded, and graded for 
% OD loss and a visual assessment as compared to currently commercially available 
material. 

Good samples will be visibly brighter and more vibrant, with a low % OD loss measured; 
poor samples will be visibly faded in conjunction with a high % OD loss measured. 
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After printing with a suitable image and protective overlay, the printed surface is placed in 
contact with plasticised PVC wallet material, under a 1.2kg mass in a 45°C/85%RH oven for 
15 days. The samples are removed from the oven, separated and graded according to the 
extent of dye bleed through the protective overlay onto the PVC wallet material, as 
compared to currently commercially available material. No dye should be seen to 
bleed onto the PVC wallet material. 

Dye Bleed 

The overlay was designed to protect the dye diffusion image from low molecular weight, 
migratable materials, resident in lamination overlay adhesives. These materials, should they 
enter the receiver layer, would cause the dyes to move, fuzzing out the detail in the 
photographs. This test assesses the effectiveness of the overlay to protect the image from 
the adhesive migratables. 

Two prints of four passport size portraits images with protective overlay are made. An 
adhesive thermal indicator strip is placed on an unprinted area of the receiver, and HMSO 
approved laminate is placed over both the imaged area and thermal indicator strip. 

Test laminates incorporating thermal indicator strips are made to verify that the lamination 
conditions are with 99 - 104*'C; then test prints are laminated. 

The two prints are placed in an oven set to SO^C for 96 hours (4 days). 

To pass the test there must be no visible degradation of the image after ageing. 

Sgpurity Teist 

A single portrait image is cut from a print of four passport sized portrait images with 
protective overlay, and the printed image is secured using double sided adhesive tape to a 
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piece of paper card. HMSO approved laminate is applied over the printed image and card, 
having previously made test laminates incorporating themial indicator strips to verify the 
lamination conditions of 99 - 104X. 

Once cool the laminate aromid the print is cut using a scalpel. 

Th^ laminate is peeled slowly back, by hand, away from the print through 180''. To pass the 
test the damage to the imaged surface must be such that neither the print or laminate can be 
re-used. 

Summary of Results 
Grading system 

2 much better than current commercially available material 

1 better than current commercially available material 

0 as current commercially available material 

-1 worse than current commercially available material 

-2 much worse than current commercially available material 
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Claims 

1. A thennal transfer medium comprising a substrate bearing on at least part of one surface 
thereof a coating layer of a thermally transferable overlay material for transfer onto a thermal 
transfer image formed on a receiver material, wherein the coating layer comprises polyester 
having a Tg greater than SO^'C and a molecular weight in the range 6,000 to 10,000. 

2. A thermal transfer medium according to claim 1, wherein the polyester has a Tg of at least 

3. A thennal transfer medium according to claim 1 or 2, wherein the polyester has a Tg of 
about 80°C and a molecular weight of about 7,000. 

4. A thermal transfer medium according to claim 1 or 2, wherein the polyester has a Tg of 
about 77°C and a molecular weight of about 7,500. 

5. A thermal transfer medium according to any one of the preceding claims, wherein the 
coating further comprises filler material. 

6. A thermal transfer medium according to any one of the preceding claims, wherein the 
coating further comprises one or more ultra-violet light absorbers. 

7. A thermal transfer medium according to any one of the preceding claims, wherein the 
coating further comprises one or more optical brighteners. 

8. A thermal transfer medium according to any one of the preceding claims, wherein the 
substrate comprises a film of heat-resistant material selected fi-om polyesters, polyamides, 
polyimides, polycarbonates, polysulphones, polypropylene and cellophane. 



m 

WO 01/12448 PCT/GBOO/02794 

21 

9. A thennal transfer medium according to any one of the preceding claims, wherein the 
coating has a thickness in the range 0.5 to 5.0|am, preferably 1.5 to 3.5nm, typically 1.6 to 
2.0nm. 

10. A thermal transfer medium according to any one of the preceding claims, further 
comprising a subcoat between the substrate and coating. 

11. A thermal transfer medium according to claim 11, comprising a cross-linked acrylic 
subcoat. 

12. A thennal transfer medium according to any one of the preceding claims, wherein the 
other surface of the substrate has a heat-resistant backcoat. 

13. A thermal transfer medium, comprising an elongate strip of substrate material having on 
one surface thereof a pluraUty of similar sets of thermally transferable dye coats and mass 
transfer layers, each set comprising a respective coat of each dye colour, yellow, magenta 
and cyan, and a respective mass transfer layer for colorant and overlay, each coat or layer 
being in the form of a discrete stripe extending transverse to the length of the substrate, with 
the sets arranged in a repeated sequence along the length of the substrate, wherein each 
overlay material mass transfer layer comprises a coating of an overlay material comprising 
polyester having a glass transition temperature (Tg) greater than SO^C and a molecular 
weight in the range 6,000 to 10,000. 

14. A method of making a thermal transfer medium, comprising forming on one surface of a 
substrate a coatmg of an overlay material comprising polyester having a glass transition 
temperature (Tg) greater than 50°C and a molecular weight in the range 6,000 to 10,000. 

15. A method of forming an overlay on a receiver material, comprising superposing a 
thermal transfer medium m accordance with any one of claims 1 to 13 and a receiver 
material; and applying localised heating to the thennal transfer medium to form an overlay 
on the receiver material. 
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16. A method according to claim 15, further comprising producing a printed image on the 
receiver material by thermal transfer printing prior to fomiation of the overlay. 

17. Receiver material bearing an overlay produced by the method of claim 15 or 16. 

18. Receiver material according to claim 17, comprising a card of polyvinyl chloride. 

19. Receiver material according to claim 17 or 18, wherein the receiver material has an 

» 

image-receiving surface comprising vinyl chloride/vinyl acetate copolymer. 

20. Receiver material according to claim 17, 18 or 19, in the fomi of an identification card 
bearing a full colour image produced by thermal transfer printing and text and/or a bar code 
produced by mass transfer printing of colorant. 
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